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Abstract: With the development of the market for flavoured foods and functional beverages in China, flavoured syrup with specific
nutrition and health benefits are being used to meet the demand for flavored beverages. However, at present, flavored syrups are mainly
produced by thermal concentration technologies, which can easily lead to the loss of heat-sensitive aromatic substances. Accordingly, in this
study, jasmine flowers and yellow rock sugar were used as the raw materials to prepare jasmine flower flavor syrup via ultrasonic-assisted
low-temperature solid osmotic dehydration (USOD). The optimum conditions obtained by single-factor experiments were: the amount of yellow
rock sugar was 120% of that of jasmine (m/m), sugar size as 6~20 mesh, osmosis time as 168 h and ultrasonic time as 120 min. Under these
conditions, the yield of the flavoured syrup was 41.40%, the contents of total phenolics and total flavonoids were 175.18 mg GAFE/kg dw and
187.92 mg RE/kg dw, respectively, and the DPPH radical scavenging capacity of the flavored syrup was 313.55 mg Trolox/kg dw; Most flavour
compounds of jasmine flower were effectively extracted, especially the alcohols, with linalool being 37.94%~46.06%, followed by benzyl
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alcohol (20.80%~23.90%), indicating that the SOD process had a significant effect on the extraction of flavor compounds. Therefore, the yield

of flavored syrup was effectively improved and the flavor components and nutrients of jasmine flowers were retained in this study. This study

lays a theoretical foundation for the development and utilization of flavored syrup.
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Fig.1 Schematic representation of preparation of jasmine flavor syrup
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Table 2 Effect of different process parameters on the contents of total phenol and total flavonoid of jasmine flavored syrup
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IR (mg) IR, dE— PRk 7 i ig e
HLEA B 2 8] 5 B RO EAH SRR . b6 7 4 FH
R RERC, MR BESRERR DPPH H HHEEMRE T M
160.55 mg Trolox/kg dw i /II1% 313.55 mg Trolox/kg dw.
XIEFRTERIAIBE R, TR AL A S L FE A
T, RFACH R EE A S R
X5 Alolga SR FE HA A4 Bh BEAR s e K U1
BB Sy SR, HOAHEAE R 33.05 mg GAE/kg dw,
H DPPH H HZEIERRF LT IR = 36.24% 1145 R —
o ARV L B UKINAIZE S MR A S ) DPPH
8N 160.70~170.26 mg Trolox/kg dw, 7 FANE3
(P>0.05), FHIHERRLE XS DPPH {H% A W%
SO, I 32 B DR AR e UM S R P 1)
SOMAANII S, SO TR T 2 2 5 T,
R e R ARl (NE S F SN e 24 (S
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Fig.7 Effect of sugar dose, sugar size and ultrasound time on
antioxidant properties of jasmine flavored syrup
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MESS. MRS, TRIE. MRS, MRKE 7K, DoV
g (37.94%~46.06%) HNE, HIGERFREE (20.80%~
23.90%)+ KRS (8.53%~9.51%). AREILAH
TR F g (2.95%~5.87% ) X -3- 04 B 2K F 1R g
(2.23%~3.90%) o XKML E B IERFITEREA XL
K SRRTE R I R B A R, U HERER
WEY, XolgeR RS E R R AT
R A BRI K E A SR T KRR, X
55 Ramalingam 57048 2500, (ER AT FEEUR

F (P>0.05), THXH T E AN TFERACAER D)
JRR A B . R, BB TS A RURESE
IR EH —SRIRE ). AR T HRREA S
KPR, G0SERE. 2. AEERE. 2R, TTRERTE
IR [ 259208 1o R v DR B A2 S v BRI = A
. seAh, fEEFEERT, RS E R4
TR lE D GRS R R, T RER v e
AUNE AR T R Ml o R AR A il AR
A A el

JEERT AR S B 1) S B R M & B2 e A
7 3 HEREXERFENRIER T HYE & L SRR
Table 3 Effect of sugar dose onvolatile flavor compounds of jasmine flavored syrup
A8 A B /(Y, m/m)

FEL NS 5 AR PR G B 18] /min
40 80 120
ETE 12.46 0.33+0.03" 0.36+0.05" 0.28+0.04°
B-3- s 13.24 3.8740.26" 4.00+0.34° 3.5240.19°
FHEBE 17.78 43.16£1.51°  46.06+2.26"  42.12+1.58°
N T 20.85 0.30+£0.02° 0.25+0.02° 0.20£0.02°
Fait s 23.29 0.06+0.01° 0.06+0.00" 0.05+0.01°
- FretBz 2431 0.47+0.05® 0.54:£0.09" 0.36+0.07°
KB 24.71 2145+249°  20.80+1.78"  23.4343.00°
B X AT A EE 2822 0.09+£0.03 0.06+0.01° 0.03+0.01°
tau-HAMEE 30.56 0.25+0.06" 0.23+0.01® 0.16+0.03"
(-)-a- BB 30.85 0.56+0.08" 0.43+0.02° 0.31+0.06°
o-FEAE B 31.67 0.73+0.14° 0.56+0.02% 0.39+0.09"
HNAEEE 32.48 0.13+0.02° 0.11+0.03° 0.09+£0.03
2- B 8.46 0.09+0.01° 0.19:+0.02° 0.24+0.05"
2-[(2Z)-2- %M Ak 10.09 0.19+0.04* 0.13+0.00° 0.1240.01°
FE 10.25 0.04+0.01° 0.060.02% 0.07+0.02°
R 15.98 0.16+0.04° 0.18+0.05 0.14+0.02°
S IERETES
Ei S 16.36 0.93+0.10° 1.34+0.03° 1.75+0.20°
FR-2,6-F =ik 1829 - 0.17+0.04° 0.21+0.07*
[ApELS 27.81 0.04+0.00° 0.04+0.00° 0.04+0.01°
TA®H 30.30 0.24+0.02° 0.18+0.01° 0.1420.04
F AN 6.86 0.25+0.05° 0.55+0.06° 0.59+0.08"
d-ATAEH 7.66 0.08+0.02° 0.22+0.04° 0.23+0.01°
(B)-p-F 9h¥i 8.87 0.18+0.04° 0.18+0.02* 0.17+0.02°
b b 9.16 0.02+0.01° 0.02:£0.00" 0.02+0.01°
R T i 9.35 0.33+0.03° 0.33+0.02" 0.30+0.02°
> o-FeAN T K 10.17 0.09+0.03° 0.07+0.01° 0.06:0.00"
(3E,5E)-2,6-=F £-1,3,5,7-F vk 14.64 0.04+0.01* 0.03+0.01° 0.03+0.01°
AR Lt 20.60 0.02+0.01° 0.04£0.00" 0.04+0.01°
o=k Rt 22.04 0.17+0.03* 0.21+0.03* 0.19+0.01°
(H)-0-HAN N 22.12 0.89+£0.13° 0.84+0.07* 0.80-£0.08"
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&R3
. ¥ ) =/(Yo, m/m)
FE A 5 AR PR 8 B 18] /min
40 80 120
(B)- &.-3- Y ¥ i 9.63 0.05£0.02*  0.03£0.01*  0.04+0.01°
2- YR T By 10.46 0.06£0.01°  0.07+0.02°  0.09+0.01°
THR, Tih-4-¥-1-B 11.32 0.26+0.01°  0.31+0.03°  0.24+0.02°
(B)- T-3-H 2L T BR B 1521 0.06+0.01°  0.07+0.02°  0.13+0.02°
2-(5-F 3h-5- T A m ek -2- 20 Rl - 2- BB BR T B 15.46 1.7340.17°  1.50+0.18®°  1.36+0.12°
K ER T B 18.88 0.1540.02°  0.1120.01>  0.10£0.01°
iEES LERF B 21.42 1.02£0.02*  0.57+£0.02°  0.39+0.09°
KApEL T B 2231 9224048  8.70£0.48"  8.53+1.07"
KA B T B 23.14 0.26+0.02"  0.13£0.01°  0.10+0.02°
N-F AR ZUOK T B8R F B 28.42 0.18£0.03"  0.13+0.01°  0.13+0.02°
A -3- TH B R F AL B 29.58 2.60£0.20°  2.71+0.30°  2.77+0.28°
ARBILE T B T B 31.50 428+031°  320+027°  2.95+0.61°
RF BB 37.66 0.1240.01*  0.1240.02*  0.11+0.03"
i3 14.85 0.07£0.01*  0.07+0.01*  0.07+0.01°
o ETH 24.12 0.67+0.11*  0.61+0.04®  0.49+0.02°
- R-3- T 26.36 0.36+0.10  0.27+0.08°  0.32+0.06"
B X-2-THbh 26.57 0.39+0.07"  0.34+£0.09°  0.34+0.06"
74 PEFNLE X RFITE AR P HRE R ML ARG
Table 4 Effect of sugar sizeon volatile flavor compounds of jasmine flavored syrup
g A/ B
FELNEAS M 5 AR 7% i 8] /min
<6 6~20 20~40
ETE 12.46 0.26+0.03* 0.40+0.01° 0.32+0.02°
B-3-TliBE 13.24 3.97+0.50° 4.81+0.12° 3.75+0.37°
P A 17.78 44.51+1.63 42.98+1.04% 41.55+0.78"
Fvih 5% 20.85 0.19+0.01° 0.19+0.01° 0.16+0.01°
BB 23.29 0.06+0.01° 0.06:£0.00° 0.05+0.01°
Bk Aot B2 2431 0.34+0.04° 0.32+0.01° 0.35+0.04*
KB 2471 23.13+1.26° 23.16+1.74° 22.52+1.03
o- B AR BE 25.44 0.42+0.05° 0.5120.10% 0.62+0.08°
tau-HANEE 30.56 0.28+0.04° 0.32+0.03 0.29+0.05
(-)-o-5EAE a B 30.85 0.34+0.04° 0.38+0.10™ 0.5120.07°
MAEEE 3248 0.09+0.02° 0.16+0.05° 0.12+0.02%
ETE 4.99 0.10+0.01° 0.12+0.00° 0.13+0.01°
2- R 8.46 0.09+0.01° 0.29+0.01° 0.32+0.03°
2-[(2Z)-24- M A ok 10.09 0.19+0.04° 0.13+0.00° 0.12+0.01°
FHk 10.25 0.04+0.01° 0.060.02% 0.07+0.02°
S ICIE
B 15.98 0.410.10° 0.30:£0.02° 0.44+0.11°
B JR-2,6-F s 18.29 0.21+0.07* 0.26+0.04" 0.38+0.02°
AR 27.81 0.03£0.01° 0.050.01° 0.06+0.01°
T A 30.30 0.16:0.02° 0.17+0.04° 0.16+0.02*
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ka4
LN 24 AR PR B 18] /min /A
<6 6~20 20~40
A At 6.86 0.29+0.06°  0.67+0.08°  0.63+0.03°
d-ATAE M 7.66 0.20£0.10°  0.27+0.03*  0.25+0.02°
(B)-p-F #ht 8.87 0.18£0.04°  0.20£0.03*  0.19+0.01°
y-A ik M 9.16 0.03:0.01°  0.02+0.01*  0.03+0.01°
T ¥ 9.35 0.37+0.05*  0.32£0.04*  0.30+0.01*
TS oS 10.17 0.08+0.01°  0.07+0.02*  0.06+0.01°
(3E,5E)-2,6-=F #-1,3,5,7-F w9k 14.64 0.03:0.01°  0.02+0.01*  0.02+0.01°
PAR L i 20.60 0.04+0.01° ~ 0.05+£0.00  0.08+0.01°
(+)-O-AAN N 22.12 0.80+0.14*  1.01+0.09°  1.36+0.07°
o7k R 22.38 0.25+0.02°  0.1740.03"  0.50+0.03°
(-)-o-AEAN 23.05 0.03£0.01°  0.03£0.01*  0.05£0.01°
(B)-©-3-Hin ik T i 9.63 0.01£0.01*  0.02+0.01*  0.04+0.01°
2- TR T B 10.46 0.09£0.01*  0.11£0.01®  0.12+0.01°
LB, 4-K-1-B% 11.32 0.3240.03*  0.26+0.04* 0.27+0.02°
(E)-T-3-H5 A5 T B4 B 15.21 0.15£0.01*  0.13+0.01*  0.12+0.01°
sy 2-(5-TAS-TH eI Rk 2- ) A2 BRER LB 15.46 1.34+0.05®  1.38+0.06° 1.25+0.03°
ik A 18.88 0.07+0.03*  0.09£0.02"  0.07+0.03*
LR B 21.42 0.5040.07°  0.52+0.02*  0.65+0.04°
KA LT B 2231 9.02+0.38"  8.77+0.32*  9.51+0.05"
KA TR T B 23.14 0.18+0.01°  0.13+0.01°  0.16+0.01°
N- T A AR RAOR T 8L F B 28.42 0.13£0.03*  0.10+0.02°  0.11+0.01°
MRX-3- T B5 T BB 29.58 3.15£022°  2.23£027°  3.90+0.16°
5k AREAR T B F B 31.50 2774037°  327£046°  3.36+0.13°
R F BB 37.66 0.13£0.01°  0.08+0.02°  0.12+0.01°
ARR =B =T B 38.53 0.02+0.01°  0.04+0.03*  0.02+0.01°
7 5 BAEREXIRFILXAFER P AR L L SRS
Table 5 Effect of ultrasound timeon volatile flavor compounds of jasmine flavored syrup
) #2 /& i [8] /min
LN 5 AR ARG A 18)/min
0 60 90 120
ETE 12.46 0.24+0.01% 0.28+0.03° 0.33+0.02° 0.2140.03°
B-3-C s 13.24 3.54+0.42° 431+0.18% 4.80£0.29° 3.51+0.66"
R X-2-THh-1-B5 13.81 0.10£0.02 0.07+0.01* 0.09+0.01° 0.13+0.04°
SAEEE 17.78 40.13+1.06" 38.40+1.59° 39.51+1.05% 37.94+0.22°
A B% 20.85 0.18+0.02° 0.22+0.02° 0.22+0.01° 0.18+0.01*
BE FetEE 2431 0.46+0.01° 0.44+0.03 0.37+0.01° 0.43+0.03
KBz 2471 23.06+0.18° 23.61+0.95° 23.66+0.96" 23.90+0.27°
KB 25.40 0.15£0.01° 0.16+0.04° 0.17+0.05° 0.20+0.01°
(-)-0-FETE e B 30.85 0.44+0.05° 0.38+0.04" 0.40£0.06" 0.46+0.06"
o- BRI e B 31.67 0.50+0.11* 0.50£0.07* 0.51+£0.06" 0.57+0.07*
M ALEE 32.48 0.15+0.03° 0.21£0.05%® 0.16£0.01® 0.26:+0.08"
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SRS
o o A2 75 B 8] /min

LN 5 AR &% i 18] /min 5 0 % 0
iz 4.99 0.08£0.00°  0.08+0.01°  0.11£0.02*  0.07+0.01°
2- R 8.46 0.22£0.01*  0.22+£0.04*  0.17+0.02°  0.19+0.01%
2-[(2Z)-2- /&M 2ok o 10.09 0.07£0.01°  0.10£0.02°  0.10£0.02°  0.08+0.00®
Fii 10.25 - 0.05£0.01°  0.08£0.01°  0.09+0.01°
eSS 13.18 - 0.27+0.08°  0.45+0.05°  0.46+0.04*
BR 2K ok v/ R ESi7S 15.98 0.08£0.03°  0.26£0.06°  0.27£0.05°  0.31£0.01°
R EE 16.36 1.20£0.03*  1.45£0.04°  1.65£0.07°  1.27+0.02*
BJR-2,6-F s 18.29 0.18£0.02°  0.29+0.01>  0.35£0.01°  0.22+0.04°
PARES 27.81 0.03£0.01°  0.07£0.01*  0.05+0.02™  0.05+0.01%°
T 30.30 0.18£0.03°  0.24+0.03®  0.24£0.01°  0.20+0.02
2,4- 245 T AR REy 33.11 1712039 0.42+0.06°  0.52£0.03°  1.26+0.19°
A 6.86 1.00£0.09"  0.39£0.05°  0.38+0.06°  0.41+0.08"
d-ATAEH 7.66 0.36£0.05°  0.13£0.01°  0.15£0.01°  0.28+0.02°
(E)-f-% 3k 8.87 0.34+0.04®  0.30+0.06°  0.48+0.16"  0.25+0.02°
y-ixib 9.16 0.04£0.01*  0.04£0.01*  0.05£0.01°  0.04+0.01°
b ¥ 9.35 0.54£0.07*  0.51£0.03"  0.56+0.05"  0.41+0.04°
o~ AN 10.17 0.10£0.02*  0.10£0.01®  0.11£0.02°  0.07+0.03°
PAR 2L b b 20.60 0.06:+0.01° - - 0.09+0.01°
(+)-O-ALAN 21.92 0.99+0.05°  0.36£0.10°  0.38+0.04°  1.07+0.02°
ok Rt 22.38 0.25£0.03*  0.16+0.01°  0.29+0.08"  0.28+0.02°
(-)-a-AANH 23.05 0.05+0.01° - - 0.04+0.01a
THR, TA-4-¥i-1-B 11.32 0.28+0.04*  0.17+0.03"  021x0.02° 0.21+0.02°
2- (S-Wigizigéj’;@'z'g) 15.46 1274002  121£0.06® 1.19+0.06®  1.16+0.03"
E e 18.88 - 0.11£0.04*  0.11£0.03*  0.12+0.03
B X AR LBs 20.23 - - 0.25+0.04*  0.46+0.03"
" LR 21.42 0.41£0.01°  0.51£0.08®  0.41x0.05*  0.56+0.04°
KApER T Bs 2231 9.39£0.52  9.53£0.17°  9.97+0.08"  9.24+0.35"
KApiEs Lhg 23.14 0.11£0.01°  0.16+0.01*  0.15£0.01*  0.14+0.01°
N-FARARRIOK T 8L F B 28.42 0.13£0.02°  0.19£0.04*  0.18£0.01*  0.15+0.01%
A K -3- TS 3K F B4 B 29.58 3394035 3.69+0.18"  3.62+0.16°  3.49+0.21°
AREIR T 8L F By 31.50 3224037°  5.87+0.71°  3.69+043°  3.26+0.06°
K 8L By 37.66 0.14£0.03*  0.11£0.02®  0.10+0.02°  0.14+0.00"

3 = W RBE R, SR A AR AR

R B IR ] 59535 SRR A 1) % XU R 2 1) e
MILESHON: BB 168 h, HUKPEHE 120%
Cm/m)~ FEVKKERLE A 6~20 H S8R5 18] 120 min.

WRo SEARZRM], SRATE P il BGRB8 Rk 26 X

BEIPHERAS R 41.40% . Sy & & 175.18 mg GAE/kg dw [1]
A FEHE & & (187.92 mg RE/kg dw) ##¢ 7, DPPH
H H L5 PR EE /1N 313.55 mg Trolox/kg dw. 4b, K
FIEH A F WG I AREIYR (68.08%), tHAE

WRRER e — R R AT 73
BH# K
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