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Leucosceptrum canum Honey Yogurt
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Abstract: To promote the application of Leucosceptrum canum honey in food processing and improve its potential
development and utilization value, in this study, Leucosceptrum canum honey yogurt was prepared with Leucosceptrum
canum honey and cow milk as raw materials. The preparation process of Leucosceptrum canum honey yogurt was
optimized based on a single-factor experiment and response surface test. Gas chromatography-mass spectrometer (GC-MS)
and headspace-gas chromatography-ion mobility spectrometry (HS-GC-IMS) were used to analyze the free fatty acids and
volatile flavor components of Leucosceptrum canum honey yogurt. The results showed that the best formula for
Leucosceptrum canum honey yogurt was 1.2% Leucosceptrum canum honey, 7% sucrose, and 9 h fermentation time. The

sensory score was 87.5+1.3, and the related physical and chemical health indicators of the product met the standard
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requirements. At the same time, compared with the yogurt without Leucosceptrum canum honey, the content of unsaturated

fatty acids in Leucosceptrum canum honey yogurt increased. There were 74 volatile flavor components in Leucosceptrum

canum honey yogurt, among which the contents of hydrocarbons and esters were higher. And the relative contents of

phenols, esters, and ketones were increased by 4.06%, 1.35%, and 1.35%, respectively, compared with the blank yogurt.

The overall flavor quality was improved. The yogurt prepared with Leucosceptrum canum honey and cow milk, had delicate

tissue, good stability, and good flavor. The yogurt product was health with certain characteristics.

Key words: Leucosceptrum canum honey; yogurt; gas chromatography-mass spectrometry (GC-MS); headspace-gas

chromatography-ion mobility spectrometry (HS-GC-IMS); flavor substances
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1.2 EWHE
1.2.1 R R Y& T 2 A
VRIS

R U 3.2% R — 2
REWi & iE3.5% L% 45 °C, 10 min 20 MPa, 5 min 85 °C, 10 min

el e
waEmle gm Jemamile] nu |

4°C,12h 42 °C,9h S H1 245 C

1.2.2 FRPHESY R R SR sk 1L PR
Nt . FEAEGSINGE: . AR EINED | R W] K
TR L R R R P I pH B RZIN

5y P L Y RERE A I N 6%, TR NN
0.4%, KBERHA A 9 h, KEEIRE A 40 °C B}, HLEEAR
[F] ps L BE B 3 1 (0% 0.4%. 0.8%. 1.2%. 1.6%)
Xof e LU SRR TR W R E VP43 A2 pH. 525 >4 i 1L R
ESIIEA 0.8%, FEFPUSIIE N 0.4%, KIEESTEIA 9 h,
KB N 40 °C B, AN [R] RS B i & (2%,
4%. 6%. 8%. 10%) X} /5 L FE 2 R W BB -4 Ik
pH 52N 2475 LU R EEHINE S, 0.8%, HEFHRIINE
R 6%, K EERTE] A 9 h, KEFIRE R 40 °C B, FbEg
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7. 9. 11, 13 WX L BERYVEE 453 % pH 5%
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1.2.3 map it e R SLRe ) Sa I, BEEGE
LRSS I AL (X)) « PRI (X,) « R R (XS)
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Table 1 Factors and levels coding of response surface

experiment

X, BTN (%) X REHRRINE (%) Xy R BERR] (h)
-1 0.4 6 7
0 0.8 8 9
1.2 10 11

KF

1.2.4 BEMWM SHEE=EF" 007, HEE
Ao X LSRR YRR (7 . ZHZUIREFNZER
PEATIRCE 534, JBCE PP R 10 24 28 BRI R W5
PR (T 252, S5 RO SEAE S e 4507,
W73 100 73wl RETR YRV E TR IE UL 2.
K2 IRE RN bR
Table 2 Sensory evaluation standard of Leucosceptrum canum
honey yogurt
e PE bR SHEY)
N8, RO NEERFLA G 18~25

1% (254)) PRI A], B, RS2 10~17
EIEARYS], BB ESE A0, REEZ 0~

B TRYYRAR XK B i R, TR0k 18~25

BR(254)) P KR 5 0 S R A BER , T S 10~17
TR T I B AR, 7 S0k 0~9

PR, P4 R 18~25

Wk (2541) AR RAEET, PR 10~17
SR B A, 7 W AR 0~9

BEFLASVE, RIAFEOCH, TALEME 1825
HEURZ(259)) BEFLAHLEARE, RN, FMEALEITH  10~17
BEFLF LR, A7 I AL P i 0~9

1.2.5 HAbFEIR M AE R 09I E  pH I E fil
JH pH i1; BRJE M E . 2 B8 GB 5009.239-2016K & i
LA GRARE 5 R B (I 5 ) P T i i Y250
Wi % 1 5 A 1 o I o - = BRI AR UE GB 5009.5-
2016 & M E A E e B EE BT Y
BILECRE A2 BB A2 : B8 GB 5009.6-2016( & i

224 E SR UE B TR BRI PRI R ) i A 2R ECAh B
FLERTAIE TREL . I TEHE . TRVE S B TR 41044 IR
GB 4789.35-2016 & Sl E W24 K 50 FLIRBEAELE) «
GB 4789.3-2016 & St i A= Wy 24 K 56 K v BT
). GB 4789.2-2016 & Sh A WS K 50 TRIVR SV B
MIZED. GB 4789.15-201 6 & f i L2446 56 FE AN
BRI RO B I AE -
1.2.6 GC-MS MEHFEIENIR S%E E44ED W
Tr R AEAE 2R, 2R FH A 80 - 1% 5K H 3R 4t (gas
chromatography-mass spectrometer, GC-MS ) X ig i
PR IEA T2 %] i Mg SR I AT . SR EURR AR & P g
BRI THIR L, FER L VEWE GC-MSD 43T,

GC-MSD Z3#1 2&64F: 2RJH GC-MS 24t (7890A
GC-5975C MSD, Agilent) #4753 41 40Mr 4614 M
BERE CTHREE 250 °C; THEREY, WILRIEEE 55 °C, {7FF
1 min, A 30 °C/min F+ % 205 °C, f£¥F 1 min, k)5
LA 5 °C/min FF & 230 °C, £ 45 1 min; 1H 7 2 A5 =L
0.2 mL/min; #FFE 5 1 pl; 533 bk 60: 15 22
(99.9999%, WIN N FfERF AP A RAF) o BT
B TRs TSR 150 °C; B FRIEEE 230 °C;
TRAERFE] 25 ms; PUSAFBTRFIHEER] m/z 30~400 Da.

Ji 5 12 5 M R e it T A O TS A b AE . MSD
Chem Station(G1701EA.02.00.493 ) #l1 ACD/Spectrus
Processor 2015(S30S41) A4 HH], R FHRHE G 1%
JE NIST #EATIVCleE e, #RY% 38 FRE-GNEITE ks
FRE T (Sigma 24 T rl& PR HE AN 2
HARAF BRI IR IDTTR A X 5 ik

X = [(Cx VxN)/(1000 x m)] xk

o X FRNAEE S SRR 1Y & &, mg/g; C:
TR AR A H MR s v R 2R 158 B9 1 5 1 PR TG e B,
pg/mL; V: EHFEMEL, mL; k: #5058 UitR WP BRF4 1L M AE
JT R A5 22 %0 (GB 5009.168-2016 [ 5% ) ; N: Hi ke
58 m: LRI FREE B, mg.
1.2.7 HS-GC-IMS e ERRYI T Z%5450K
AN AR RS R, SR A HS-GC-IMS 7 =5 LU
PR PR W K P ML RE IR, 43 M EsHTE] 21 min.
FREL 3 g BE5 T 20 mL TRZASFESIE T, T 40 °C %
B 8 min, R H BN Has AL, #FAEE 250 pL. (A
FEFIS: FS-SE-54-CB-1(15 mx0.53 mmx0.5 pm), #¥
i 60 °C, /RS NL (LR = 99.999%), iEFE
FEEE 40 °C, A iEFE R E 50 mL/min, MEALAS 5% R
500 r/min, EREAFLE 250 mL/min.

RIEGG AR B EsHE], {3 HS-GC-IMS {3 # il
BT LAV DL A P9 B NIST 2088 142
I IMS B8 22 R AiE USRS B A T 43T A
BHRALFRERAT:, FriBaR ERRUEA) 5T A= S TR R IR
R I I S T A, SR FH T AR — (ki st 5
FART o
1.3 HIEAIE

SLEGEE IR PP EERE2E R, SR Graphpad
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9.3.1 3, >R Excel 2013, SPSS 20.0 #K{F4ei141
TR AR DG E RN 22 53 W 2 . KUK IR TE L
. Bek Akl A IR FE RN Good Scents
28 75 B &R 8t (http://www.thegoodscentscompany.
com/) S .
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2.1 BEEXE

2.1.1  BEEESINE L R R U AR
A LU TR WA ) T 3 2 —, BRI X Ll
IR BT pH G5 LN E 1 R B LIRSS
S pYEE AN, BRYY pH B WA, MG INEAE 0.8%
"7 pH FREEPL, 0.8% J& pH 286 V2%, 5ARGNE
LR | BN 0.4% iy 1L SRS P PR W AR Le HAT W =5
P, ATRESR H T8 v Y RS S A TR R AP, TE
KW BERFLIR TR A T A, A LIR TR R, pH
o JECET VYo Bl i LRSS IR N 52 S e B RS
N E, I TN NG 0.8% HHERE P43 e,
Sh(84.7+1.5) 51 o BARES A i 0O B4 2 S N A 52 )
L EDRTT USRI I = <L v e g (A it SURG YL <5 o
ASIE Ly, FRWSILEH, ST A mR A XUR YRS, L
HAAEBIEE, 15 G 0NEE AR W e B 8 ke
W, Vel oK S ) i BRSO, S S N A v (=
AR 5 N 25 BRI, 2R SR RGE T A 25 5 | 5L
IHIBEST, SEFLIEPEHEL, HEURISAR 22, SenaiR )
B PR, BEPEEE SN 0.4% . 0.8%. 1.2%
VESRme 7 A 7K

951 —e— SISy 14.5
—~ 143
R 85
&
= 41°F
oo

3.9
65 3.7

0.‘0 0.‘4 0..8 1..2 1..6
LR B N (%)
BIL el SR IN e X R % & e ek R e A B B D43 R
pH 5%
Fig.1 The effect of Leucosceptrum canum honey addition on
sensory score and pH value during fermentation of yogurt
TE: B [F/NG 5B RoR R — 38 b5 ° AR 4 22 7 3%
(P<0.05); HH Al B 28 Jo i 3% 22 53 (P>0.05); 4] 2~[4] 5[]
2.1.2  EERRGSIED S L RS R SR RERES
SN E FE MR R W BT M R R B R R —, By
I AS I AT LLSGE R WA, 18 BE S FLIR TR A&
PR AL TR AORIRU Y, B 2 WIAL, TR pH ZE NS
Jinie Sy 4% ZRIF R, 4% LUR B0 F22, 3X 0]
AEE i TRRWIr b pokE & Bl s 2B a0 S & s
o, —sEFERE EANE] T LR BRI, pH T R RN
R FEREAS DAL BN, w5 LS s TR W i B B DT 5
SEHERIG IR N SRR 8% I, JRVE

Srik Bl R, R (86.3=1.5) 41, BARAITENEAS I A
FIF LR PR R I, AR RS i e ac e Al i W e it b 437
ISV, RKARE AP RERRAR . R, 2E8E 6%. 8%. 10%
VE R B A K-

95 —e— IS 142
& 85
&
B
Joo
2 75
65 - - - - - 3.8
2 4 6 8 10
FERRA N (%)

P2 REREAS IR R ) A e B v Y BB PR A
pH IR
Fig.2 The effect of sugar addition on sensory score and pH
value during fermentation of yogurt

2.1.3 BRI BB R RO IS 2
AT INEAT R TR LR, TE R R Ui HELRE T
Rk, Z5HRUNE 3 Fias, A InER N, FR Y5 pH
SRS TFhm, (B TC 22 5 . ARSI R IR,
IRy pH #8m, LHLLIREA TS, KRR 2%, (AL £
EAM SIS SRR S I TR, FLEMTH, Rk
L EE, KURAE . BEE AP ERINE I 2, &L R
EIRYI BB - S 58 K5 N Mefp
W&~ 0.4% B, BB P45 I =, S (85.0+1.0) 47,
WU RS IR AR, R, ZHLUIRAS R A4F. B FR
W AE ol A p= hA T 52, 5 AR P 2R, PR
0.4% A LR FEER I

90 f —— REIESY 14.2
= pH a

85+
& % 14.1
R =
oy =%
fm 751
2 14.0

70

65 . . . . . 3.9

0.1 0.2 0.3 0.4 0.5 0.6 0.7

BRI (%)
K3 ARSI BRI K I A P R R E T2
pH A5
Fig.3 The effect of the amount of bacteria added on sensory
score and pH value during fermentation of yogurt

2.1.4 PRt a T 1L SR R W I RE R R TR ]
LR IR WY & BT ACE R . A RANIE] 4 R, &
L BAZETR WY pH FE A& PR 8] 0% SE - T RIS, B PES
i 2 T s ] Ay S S B N S AR B B, R A T
B a2 9 h B, B804 pH R 4.10, B PES 5,
(84.3+2.3)47 Al Iy A TR TR X R I XU | ZHZUIR
TEA—EIIFEN . KEENEHE SER T R AN
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95 - —e— JEITI> 14.6
—=— pH
st 14.4
8 142
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o 14.0
651 138
55 : : : : : 3.6
3 5 7 9 1mn 13 15

KT TH] (h)
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Fig.4 The effect of fermentation time on sensory score and pH
value during fermentation of yogurt

2.1.5 REHREEXTE L RERR YIS R RRREE
T8 o S LR BT ) A A B T SR PR 475 B, 3 FC )
R PRI RE AT AR T PR W EE LB TR], 32 i AR 72, T~
P 4 24 IR 4 P4 10 JR% A R G IRUARTO - e e lah o) v
LR an &l S TR, pH Bl & B TS
BUARG, BB V0Bl A TR BE 1 T v S Se il RS
RBIRETE, M ERHRERE S 42 C B, BYE Pk ik
{8, 29 (86.0+1.0) 45, MHT IR W EEFLIA 5], TR AR -
R 8 TN R R TR SR T R MR R A et A, 2%
G pH 5ECE PP a5 R g KR E 42 °C R [EE
B, M4 2% st [a] Ay i oy T K- PRL ARk 5 i s

95 —e— RIS 14.4
_ 142
& 85
é,f_ 140 &
oo
2 75F
13.8
65— . . . —36
36 38 40 42 44
KRR (°C)

K5 BB TR A RS R AR P A pH 52
Fig.5 The effect of fermentation temperature on sensory score
and pH value during fermentation of yogurt

22 MINERERITS%ER

2.2.1 W)W EARIG BT 3T Box-Behnken 5614
i, ZEERR ER Segm Al _L, R Design Expert $1/4i3
A AT, BEH iy LI R B (X)) | bl
BN (X,) . REERTTA](X5)3 AR 2R, [ s A s
BN 0.4%, REFIREE R 42 C, DURE PE53(Y) A
RIAHE, Se R BRIy T T2 k. i it &
GERILA 3.

3 R IRE RN AR S 4

Table 3 Design and results of response surface experiments for
Leucosceptrum canum honey yogurt

X BB AR XA X AR R

o

LS (%) (%) (h) )
1 1 -1 0 82.3+0.4
2 0 0 87.7+0.8
3 0 0 0 88.2+1.1
4 0 -1 -1 73.5+0.2
5 0 -1 1 82.44+0.5
6 -1 -1 0 78.3+0.2
7 0 0 0 89.1+0.4
8 1 0 1 85.7+£0.9
9 -1 1 0 79.5+0.7
10 0 1 1 77.3+0.5
11 -1 0 1 84.94+0.3
12 0 0 0 86.8+0.8
13 0 1 -1 78.1£0.5
14 1 1 0 81.9+0.4
15 0 0 0 88.2+0.9
16 -1 0 -1 74.24+1.2
17 1 0 -1 84.4+0.5

2.2.2 BERIRGEEST K VRSP MRIEER 3 augl
FFH Design-Expert #4417 BT 7 FEHL& F
Jr 255381 BIEJTRR A : Y=+88.00+2.17X,+0.037X,
+2.51X,-0.40X,X,—2.35X,X;—2.43X,X;—1.51X,*—
5.99X,°~4.19X,% . W AR Jr 22 53 HT UL 4.

# 4 BIHTFR T 225087
Table 4 Analysis of variance (ANOVA) for regression equation
T 2EHR R AmEE 7 FE PE O BENE
i) 38944 9 4327 39.97 <0.0001  **
X LRSI 37.85 1 3785 3496 0.0006  **
XA IR 0.011 1 0.011 0.010 0.9217
Xy R ] 50.50 50.50 46.65 0.0002  **

1
XX, 0.64 1 0.64 059 04671
XX, 22.09 1 22.09 2041 0.0027  **
X,X, 23.52 1 2352 2173 0.0023  **
X, 9.63 1 9.63 890 0.0204 *
X,? 150.95 1 15095 139.44 <0.0001  **
Xy 73.83 1 73.83 6821 <0.0001  **
B2 7.58 7 1.08
FRU 476 3 159 225 0.2248
4R 2 2.82 4 0.70
R 397.02 16

R?=0.9809 R, ’=0.9564 C.V=126%
T FORZEFIRE (P<0.01); “*"FR2EH B E(P<0.05),

FHER 4 N2, iZ BIEBERIAY) P<0.0001, BaHA [E)H
SR 2R A B ) 35K (P<0.01) 5 BYEVFS 1A
RIS HAPER LS P=0.2248>0.05, FEHH R [T 7R
55 PR gl A HEFE 47, BRI SN i, FERH IbASE
IR FH TR A . AR R :R 8 R>=0.9809,
FEIHIZAE Y BESEAT 98.09% HINA R AL 1k, £FF7E 1.91%
AR S, T T2 L5 T B AR XT3y, 1 18 22
BN ALTEDRE Z2B R 5 7=0.9564, B IZAR Y i i/
AR 95.64% SRUET IriEAs . M N{E Y 19
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Fig.6 Response surface and contour plot of interaction

B, AEHI X, X X, Xy 14 il s R, S AR
bE, HLAFE M2 IR, B4, BB HsE bk i 2
(P<0.01), [xZ, X, X, S22, 2 KR M3 HAE
JH v L D T 0 1) SBT3 I 5 ) R/ IR IR
X2X3>X] X3>X] XZ ©
2.2.4 BGUFSEES @it Design Expert A4 353
1o L1 D TR A 1) dre AT T A R v Ll B R N i
1.20%, BEEFESHNE: 7.03%, & BEEHfE]: 9.06 h, ZEIHG
T4 F, & L RE TR YR E PF4rik 8] T 88.67 47,
ST SRS (G I, 5 RS SRR E Y T A T,
N TS0 Ry e LI R BN 1.20%, R
It 7%, K BEERTE]: 9 h, 7E_ iR 40 R kAT
IS UESEEG, 7592 i LU SR TR W5 BV 50k (87.5+1.3)
4y, SESAEIET, B —E S BRI HE
2.3 SLEZERYIENRME YIRS
TERAIN T T 22280 hil g v LI SRS TR 51
PFEbR ST E YRR IR 5 .

K5 PLIEAR KA IR R4S
Table 5 Results of physical and chemical indicators and
microbial indicators

miH [RIEAE PR
pH 42403
FREE(°T) 88.0£1.6 =70
EAF(g/100 g) 3.120.6 =29
e (2/100 g) 3.3£0.2 =3.1
FLBR BV 4 (CFU/mL) 1.8x107 =1x10°
KW #E(CFU/mL) KA <5
HOw i (CFU/mL) Kok <5
W (CFU/mL) AAE <30

= LSRR W5 pH oA (4.2+0.3) | PR A (88.0+
1.6)°T, ZFLIR PATE PR A (1.8%107) CFU/mL, 2 15T
T ECA(3.140.6)g/100 g, SR ik (3.3+0.2)g/100 g,
AAG I L I AT B L B T R T AT S E SRR TE
GB 19302-2010E i e = S REEFLYEKR, 1%
T4 PRI M iR 5] | tHEUREAT,
P R H, LA WA 1) 4 A S TR AR R AU
24 SWEZEBRFEERRER ST

VRS NR TR AE M R W H4 S 1 X UBR il 53 25 2 ) i
Py 5, FEIR W AR TE b BT EEZEIE- . & 7
SR R (RN s LU R, RIVE 2SR S e LR
TR WA A]) A LU B2 TR W 1 U 25 MR W iR GC-
MS &, 2 6 m e iy S v L SRS TR R R &
(%) AR

FHER 6 A%, M EE FR 95 F vy Ll SR 28 e g v e
Rl 19 P B NG TR o AR R . TR . AR AR
TRl S5 IR Ry PR AR IR W v | BRI MR B IR IR, Hksih
RGAETFTFEER) XA TR W5 5 Nig W5 T A I () 245
—3, FEEENRIR (TR . O S (H MR Wy == 481
HERZIAIBRIR, KA BIITTR I 257 A5 NIAERE ),
55U R 5 LU, v LU SR TR W R AR TR L TR
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Table 6 Changes in fatty acid relative content of blank yogurt and Leucosceptrum canum honey yogurt
TR ARITRRAN S RIFRRIAIEE BRIDTIRR IR R PR (min) @RI & (%) PRI (min) & LSRR ) & ik (%) RS
TR kil Cuo 3.419 1.679+0.029° 3.420 1.576+0.025° IRBERITRIR . BEMOR | KR
oz kil Cso 6.878 1.638+0.032° 6.880 1.610.024° RS IR
FIR T Cy.o 10.094 1.032£0.025° 10.097 1.007£0.022° TR I 3 i IR
R ThAN Cioo 12.885 2.374+0.018" 12.886 2.316+0.024" A NA PR AR IR
AEERR kil Ciao 15.352 2.920+0.015 15.353 2.794+0.036 FEFNRI VR, BRIk
A SR A Ciso 17.633 10.924+0.033° 17.635 10.685+0.032°
[SERE v AN Ciu 18.059 0.866=0.020° 18.060 0.862+0.014" -
R LA Ciso 18.973 1.037+0.007° 18.974 1.032+0.015° B A
PRt LA Ciso 20.618 33.355+0.044° 20.625 32.792+0.045° BRI A | TR R
Lzt Riifid RN Cie 20.998 1.707+0.006° 21.002 1.748+0.017"
Rt Bl Cizo 22.462 0.632+0.020° 22.471 0.611+0.021°
AR AHEFN Cir1 22.872 0.287+0.0020° 22.872 0.276+0.026° -
iR LA Cizo 24704 11.669+0.008° 24705 11.649+0.045° TohER, R THAR G
il BRI Cis.t 25.102 26.938+0.053" 25.114 27.472+0.006° BTN S
BIA Z A Cis 26.114 2.046+0.026° 26.108 2.673£0.021° BRSNS
TV JFRIR Z A Cigs 27.661 0.577+0.021° 27.662 0.603+0.012° FERIY M ER
e R (ol Caoo 29.468 0.043+0.010° 29.464 0.013+0.001°
TEAEMRIR ZAN Caot 29.832 0.230+0.007" 29.841 0.243+0.016"
AR LA Cao 35.768 0.068+0.010° 35.796 0.039+0.009"

1 FATARVING PR 22 57 B35 (P<0.05), IR PR /R JC B #2557 (P>0.05); 27,
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Fig.7 GC-MS spectrum of free fatty acids of blank yogurt and
Leucosceptrum canum honey yogurt

TE: A B Y; B: = L LTRE IR

VPR NV BRIR S50 23 AR DR Hh S i iy ke s, H5
W R WA b B 2E 5 (P<0.01); TR . LR
TR AN A PRI EI R VTR H BRI ) s, vy L 2
B T R & B S R U AR L EA W 2
(P<0.01), UEBH = LU B EETR I XA BN ZE . A58
TR kRl iR O Bl 33.355%, 2 LI BR SRR A AR IR
BRI, SN 32.792%, H 5388 BRWIAH LbAT Wk
2250(P<0.01), B &y L R TR Wl TR I 55 -

WA, TR L B R 05 Y v D IR T R S R

66.122%, AAFE T B AR WI(67.371% )V NG
JUiPR & B2 R 33.877%, AHEE T30 PR 175 (32.625% ) 14
Z, AlEESE R TE0 T LR E S, A M Ty
ARG, A RARU AR P A T D AN
FIRRWTTRY . ANAIAR TR RS Z2 il Gexd & LU R 1%
W A8 THE AL SR A B T A B U A5 95 05 1 el 3 HL
A —E M0,
2.5 SWLEERIHELZ YIRS

3 P A e L PR TR 4 e AU A Tt R
AAXT S 7 FNE 8 s, MR 7 FniE 8 HhR]
R, YR L PR PR 5 5 3 PR W 0 e M XU ) ST R IS
fEEZES . & LRSI 2 B2k &)
8 B, HEIAL G 3 B, R AL G 7 b, ik
Y1 6 B, BHZILEWY) 6 Fl, KILEW 24 Fh, lEZ1b
EW 15 Fh, b2 Ab &9 5 Fh, 3L 74 Fh; W@ pR w5
R BRI &Y 11 Fh, BEZRIE &Y 7 Fh, BRE
&Y 6 F, W2 ib-&9) 3 B, BAZR{b-&9) 5 Fh, 12
A G 23 B, EREALG W) 13 Fh, HABZSL S
4 Ffp, 3L 72 Fh

1o L1 SR P 75 35 P 7 A 4 e P XU ) T 2%
AL E AT S BAFEZES, SRR Y P 2
FIRRIEY) o & B, 5338 8.11%. 9.46%; 55353
FRWIAH L, w7 LU SRR PR WIS . TRISARR S 2 3in T
4.06%. 1.35%. EpZSAHxtEr2 4Tl ee & m Tl
RS EEW ZEY) I FR2SAER) S i EE Tt
Al RS H T L BR S b O T W A AR 2,
TR A R BT R BORRIR, AR IS M & = TiR B
71, BRI W) B FLIRAIST . 2R (S o S 1B i
Sy A OV G AR T e A, RS ENAE LR b, IR
IUASE ST Al SE R WA L, v L R R T
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Table 7 Volatile flavor compounds of blank yogurt and Leucosceptrum canum honey yogurt

TREANTE A AR mILRE REIE XS R

%”U EPSC% /J}%IQ %@M% (min) (%) @2&% (min) (%) %%ﬁﬁ[m
L C,HO + 3.604  0.529£0.026 + 3.601 0.615+0.010° PR i
OB C¢H,,0 + 5.961 0.649+0.006° -
A B C,oH,,0 + 6.370  0.437+0.008" - BB WEfr AR
TR B C,H,,0 + 7.662  0.496+0.002° + 7.655 0.749+0.029*
2-1 DUk C,H;,0 - + 8.65065  1.317+0.015°
M CgH,,0 + 9372 0.676+0.003" -
LCISE Yl C,H,,0, + 10.406  0.190+0.002° -
" 4-FR 3L — I C,H,,0 + 10.5383  0.029+0.001° -
e ZE C,oH,,0 - + 11.1557  1.076+0.017°
12l CgH 0 + 12208  0.161=0.001° -
LR B C¢H,,0 + 12.617  0.738+0.003" + 12.615  0.258+0.023° AR A
B 7 4 C,H,,0 + 13.563  0.211£0.002° -
7S H C;,H,604 - + 14.756  0.959+0.030"
IR C.HO + 16.790  0.084+0.001° - TEARECIR
of 2R CeH,,0, - + 17.584  0.346£0.017° KR WL T
B2\ b C,sH;,0 - + 182715 0.268+0.018"
NEE C¢H,,0 - + 5.907 0.329+0.015°
X L HR C¢H,,0 - + 17202 0.332+0.024°
EN) CeHeO + 18.049  0.11120.001° + 18.047 0.16+0.002° PR SR, AR
mk LI C,H,0, - + 18.204 0.304+0.010" LR ?,;‘ %%QE‘
24-TRTHOEE CH,0 + 20.833  0.231+0.013° + 20.835  0.067+0.007° [
R =1 CeHO;4 + 22,625  0.287+0.004° + 22623 0.311£0.029°
T CoH,50 + 10.829  1.036:0.005° - 55, B0, B,
AIPRE C,HO + 12.741  0.695£0.010° + 12.7363  1.977+0.031° RELH ii*f W
- BEFIRE C,H,0, + 14.084  0.313£0.002° + 14.084  0.128+0.013"
- PR CoH,O + 16374  0.318+0.007° - At . A
PR CioH 0 + 16378 0.101£0.002 + 16299  0.133£0.011° B NEA . A
2HWHICRH  CyHO o+ 17638 0.044£0011° - "”H}?;I %ﬁ%%%fg&%lﬁ
LR I CeH,0, + 19231  0.085+0.002° -
TR C,H;0, + 9317  13.858+0.040° + 9313 12.422+0.003° %ﬁﬂg%ﬁ%‘f“m%‘
V] C,H,0, + 11.631  17.944+0.032° + 11.644  6.149+£0.023" R RRI
. MR C,H0, + 12.778  0.181x0.009 + 12774 0.233x0.011°  HEAY, BRYY. WK, B
mx AR R iR C4H 0, + 13.943  0.126£0.010 + 13.940  0.219+0.012°
4-JRTR CsH(0, - + 15.585  0.236£0.008"
¥R CgH, 0, + 18.511  0.676£0.002° + 18.514  0.784+0.015"
IR C,H0, + 22.050  0.831x0.006° + 22023  2.274+0.012° AR
b CoHy, + 2390  7.774+0.017° + 2.406 1.318+0.006"
o ZEh CoH,, + 4575  15.068+0.026° + 45743 14.268+0.019"
ke C,Hy, + 4756 7.543+0.038" + 4747 5.039+0.012°
= C5Hyg + 6.097  2.117+0.023° + 6.092 6.918+0.03*
Fht CeHyg + 6.588  0.097+0.017° + 6.575 0.173+£0.018" bRl
X IR CeHy, + 6.964  0.343£0.012° + 6.955 1.128+0.014°
+ ke CsHy, + 7.284  2.859+0.030° + 7.279 5.604+0.007" i
ARAYH Cy6Hs, + 7.603  0.3040.045° + 7.596 0.452+0.033*
o-FRETR C,oH,0 - + 7.778 0.370+0.015° I
Tk Cy,Hyg + 7.994  4.249+0.040° + 7.995 6.830+0.031°
B CoHg - + 7.891 0.169+0.013* AR A5
+puke C,Hy, + 8.536  0.218+0.018" + 8.533 0.4630.005° TRy B
IR CoH,,y + 8.683  0.039+0.009" + 8.644 0.830:£0.005"
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gk
, .. . PRERTE XSS mILRE REIEE AEXE R
o) 4 4 e i 7 = R
Bl T4 oy Fal HEER Y, (min) (%) R0 (min) (%) QUS4
KN CgHg 8.908  0.124+0.003 + 8.903 1.536£0.018* bl
ke CioHyg 8966  0.165+0.012° + 8.964 0.267+0.027"
=k CyoHgo 9.130  0.279+0.015" -
L2-BEIE-5-C CgH,0 - + 9.402 0.852:0.004°
LA O C4H,,0 + 9.405 0.64+0.002" -
Py IR CoHys - 9.629 0.138+0.017° LilZN
14- T R CHy, 11365  3.304+0.018" 11362 3.365+0.035"
TR TR CoH,, + 11542 1.874%0.014° -
=k CysH,y, - + 11.598  0.351+0.003"
yak Zopude C,,Hy, + 11.600  0.178+0.012° -
1,2,3.4-PU%( %% CoH,, + 11.689  2.777+0.013" -
RO LImIER CyoHyg + 13.243  0.036£0.001° 13.469  0.030£0.011°
ES C,oHg + 153795  0.077+0.001° 15378  0.040+0.012° Jal G AT
TR CoHg + 15.804  0.145+0.005° -
-2 CHyg - + 16.615  0.062+0.023 Tfii
I I 05 S L A
LI-ZZE8EA T CoH,y00, - + 20.493 0.991+0.007" Ik {Hﬁfﬁ‘ WIS A
WK
I I 05 B L A
LI-ZZRIERCKE  CoHy0,  + 20495  1.870£0011° - ARBR VRS AU R
WK
1,2- 3 CoHy, - 22136 0.157+0.018"
PR L 3 P CgH,,0 - 16.034 0.134+0.020*
ARt =hi-2-f C,H)0, 5300  1.005+0.003" -
2,4-1% CsH0, 5615 0.212+0.003" -
bR TR C,H,,0 - + 8.460 0.114+0.021*
SR Sy FSE
s 1 . THEORT WG, R, 5
SRR C,H,,0 + 8.467  0.047+0.001 - WA A i
S C,sH,40; - + 9.835 0.138+0.018"
i W S A
- . . A W I
2-+—fi C,,H,,0 - + 13562 0.969+0.006° - ﬁkm%% g
2,5-C CeH,0, - + 15958  0.052+0.006"
— por . BeWi . T FL L AT
2-F =g C5H,0 + 18.184  0.145+0.017 - WL PR
IR AL R C,H,,0 - + 19.802  0.089+0.014"
4= R E-1,2-
Km%%a% 2 CHN0, 23005 0.13£0.002° -
ZTRETR C,,H,,0, 7.898 0.03+0.015 -
XEIERRIME  CoHyy0y 9.689  0.031x0.009° - R
L5 H7S e RR- 16- ,
ihﬂ%%\gﬁmﬂx C,5Hy0, _ + 9.932 0.523+0.012° g B
IR C¢H,,0, - + 10437  2.850+0.016"
I BL YA R TR C,H,0, 15.550  0.1160.006" -
KA H i CH;0, 15,758 0.374+0.001° 15757  0.235£0.006° AT | WA
F& R C,oH 505 - 15.895 0.341+0.014* SRR, E5 | BRI
H BT IR R T CeH,0, + 15.958  0.425+0.004° -
> 2y S ’ 59 ”A\
LES RLeal CeH,,0, + 17.446  0.036:0.008" + 17321 0.388£0.020° ﬂ"’iﬁ“%g% 2
AP CHO, - + 17793 0746:0005¢ RS %%jiﬂwﬂ‘
2-F LI 2 T CgH, 0, - 18.514  0.993x0.010°  FIJK, 3R, 95,
W R g CsH0, - 19.016  2.053+0.018"
T RREHER CsH;0, 19.025  0.518+0.015° -
R R C,H,50, 19.524  0.216+0.040° - W SRAE . IR 2y
SRR T g C,H,50, - 19.527  0.338x0.017* PR, AL WkE | BT
RHR R CyH,,0, + 19.930  0.065+0.004° 19.928  0.230+0.032* LBk, Ffuk, mIk &F
5 TR C,H,,0, - 19.974  0.689+0.014° BRSNS 7 N
" . IR B SRR BT
PRI I CHi0,  + 19975 0388£0.032° - itk 8, SRk TR

AL IREL, 223
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gk
; .. . . PRERTE XSS mILRE REIEE AEXE R .
) 4 4 AT iR = A1
25 e R EHERRY (min) (%) o (min) (%) SRH IR
AL TS ARREE  CloH,00s + 20.549  0.132+0.047° + 0.113£0.011°
TP g CeHgO, - 21.741  0.290+0.013°
Bk PUHEIR S 1R CgH,,0, + 21.998  0.139+0.006° 22.007  0.186+0.018"
PR LT C,H,,0, + 22323 0.386£0.019° - B B ii LLNS
FLRR R C,oH},05 - + 23311 0.212+£0.009*  {E7F, Jls, s, JRek
ks
(R)'(J’)ééﬁ%%‘gT CH,O; + 4264 1.968+0.022° -
LRk C,H,,0, - + 6.672 4.438+0.036"
3,3",5,5"- 0 H LB IR .
By — Gk CyeHys0, + 6702  0.040+0.011 -
o EIL-B-D-MLIR AT C\3H,04 - + 12.341 0.911+0.024°
A 2,3-7A-2- A .
I CoH o0 + 14973  0.474+0.041 + 0.027+0.017°
%R C,H,O; + 16.717  0.084+0.012° -
S . BREEL AR RS R
% B ik C,HO - + 16.793 0.019+0.015 B i
I C,HNS - + 17.693 0.077+0.041°
TE: AR, TR ARk
OFE OB BRE O BRE fe LSRR TR W rh % M R A5 1 5 Sl R W AR L

BRI DMK DR B HAi
100.00

s L6T6Y
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Fig.8 Relative content of volatile flavor compounds in blank
yogurt and Leucosceptrum canum honey yogurt
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