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(=B PEHKRT PHFR, =& L9 650500)

M E: F3HARRARMAOABRREL, RA, RESHRITERRS; N T ; NERZFo B3 E B
KRR R R KA FRATRAC, FFRERAN: BIURMAA LA, HIRA T LB R E & KA
W RIS R R K5 T 85%. #HEA4S 5T 1318 molg; AR LA R R R & % B AR R
% 455 %)% 46.95 mglg. 743 mg/g; A EAPEIR K Ve 424 5.63mg/100 g, AR R IE KB RAEL
P ABEBJEAR 27 °C, KB 6d, W44 /E 24% vol, #kit 1: 1 (wiv), BEEE A3 0.2%
(WIW ), JESUEAE T 41 &8 K45 R R IB B4 A 12.3%vol, B BEiF% 86.5 %, DPPH & A& & ik 3|
13.84mg/mL, % & -FiERAEN A 1432 mg/mL, 2K BEiF3) 69 RIE 7= S LA FARR Aok, 0 RAkRE
EEF: KR, RonE; RiB; AB; RAKER; #4618
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Nutritional Components of Baccaurea ramiflora and the Processing
Technology Research of B. ramiflora Wine
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Abstract: Using three varieties of Baccaurea ramiflora as raw material, the nutritional components of
pericarp, pulp, and stone were respectively determined. The processing technology of B.ramiflora wine was
investigated by single-factor experiments and orthogonal experiments. The results showed that the moisture
and flavonoids contents on pericarp of the white pericarp B.ramiflora grown in Thailand the artificial
cultivated B.ramiflora and the wild B.ramiflora grown in Kunming-Xishuangbanna were higher than 85%

and 13.18 mg/g, respectively. The pericarp polyphenols and pulp polysaccharide of B.ramiflora artificially
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cultivated in Xishuangbanna were 46.95 mg/g and 743 mg/g, respectively. The Vitamin C content in pulp of

Thailand varitywas 5.63 mg/100 g. The best conditions for fermentation were fermentation temperature of

27 °C, fermentation time of 6 days, initial sugar concentration of 24 % vol, liquid-material ratio of 1 : 1 (w/v)

and yeast inoculation quantity of 0.2% (w/w). Under the optimum conditions, the alcohol content of

B.ramiflora wine was 12.3%vol, sensory score was 86.5, DPPH free radical scavenging rate was 13.84 mg/mL,

ferric ion reducing antioxidant power (FRAP) was 14.32 mg/mL, leading the wine to be intensely fruity with

arefreshing aftertaste.

Key words: Baccaurea ramiflora; determination of nutritional components; fruit wine; fermentation;

antioxidant activity; processing technology

AW (Baccaurea ramiflora Lour. ) X FR—
TR OREUR, BORISE, RZELEFSRTA;
PEFER, RS W, A IR P e . R LR AL,
AETT NG SRS RE D T k2
FH B el AROULEE A — b A LA €0 Y A 25 D0 By
BB, AR R KRR REAZY, ANELTH
LT 2 N 2 Pl 0 3 25 8 3 o 20 o AR A
HogRIR, MRFCR SR . NlER 2, HEA
PR BV RO DR R I T L Al
B2y S, R JERTE T, HRARYER S T2
R, AHIERGS H , S THRTPRTIRHE,
WD BRI P, AR R B A AR ROR , B
AIR 618 M SR RS T2 T R PR 0] J iy R
M, AR TR R E R 2 IRerE R R
TR AT S 2T RS -

i A 3 MAFERDRIERARYIR, T
SRS BT A, FFIE 3 A AP E IR
SIMTEATIES, IR IEREE & RS A TR g
i Y TT A, o B 22 AR5 i i T A AL B
R
1 #RFFGE
11 RS

ARG, 3 Fht o300 vE B A N T
FAE . PHXUMRANEFA: . RE L sttt 2iiE
i3 SY (linstant dry yeast ) 75 % 10 /5 0 & FHEFRF
LI LEERE R AR A F ;. HHE
B,

TR, EHERH . FARHREAH . A
EALEN . BREAER . SRR . SRR . R
R KR AR B AT A Rl 5 DPPH Al

T (98%LL I ). BT TR | s AR . AR AR
Wy 2,6- —SARERYEN : KT EPHL L RARA
Al WRBLIR . = F AR Tk DX E 250 A BR 2 7 5
PORIMAR . )7 AR e KA ARG R A A 3l
YR oy vt
12 UFE5E&E&

L5S BYEEAN AT WL 300G e Jujed ( i)
IXEREBRA ) ; SC-3641 RUMRH B LAl FEIREE
e YXQ-LS-5011 A7 3K S R K A
RS A FRA R s WYT BUF R I: db
ST AL GRS B A BR A
1.3 LEHE
1.3.1  ARUERME IR & 8 E

(1) REFKEEY (BEEEY ). 4 HIFREL 3
ANEEFR 10 g RN, 59 R 5 g R (DIRE)
ARSI 100 mL /K ( 4B ), A 80 °C
(70°C) Kisfsrh e 1.5 h (1 h) JFEL
g ERZE 100 mL % H .

(2) ZKA35 B I 5 SR B T

(3) 2% W-BiR L LB A R 1 2 0
i (DK Tt ),

(4 ) Fiz FR T TR 68 - S0 f R Y € 3 90 2 R
S TR (AR 0 T T ),

(5) kA Folin-Ciocalteu L. a2 MO i A
B2 E (IEERY T3] ),

(6) 4iA% C (VC) Fakailiks 2,6-—&
SEmpyshvawoR €M, Ve S ERAAR (1) #
T

VxTxA
X

Ve(mg /100 g) = 100 (1)
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K V-IEE 2,6- S I NI RO 2R TH AR
2B, mL; T-IHFE 2,6- A B
VI g 2 T B2 HUR I AR 1Y) 2 78 48 mg/mL ;. A-A
st i EBUIRL ) S P B 5 0 A YR ) SR R L
W-FRERE IR, g,

1.3.2  ARYIFIRIE Y H 25

1.321 ARIPBFREBTZE ARURFEERE->EE—
FEAR TR BEC > 2R B AR (70 °C, 20 min)
— B PRI LR B R — R B (27 °C ) —
IR (15 °C, 14d) R —>RE—
T

1.3.2.2  BARVHURBEM R IR E 28 [ R R PG 8L
B N TR S A 10 1 (wiw) JRA, DIgig
PR SR PR R SR A — A e T 5 PR W5 SR A A [R] B
Fh RN R R B Al &, HAER &M T &
W, Z 5 K T 0 B A T A TR A
KR TER K}

1.33 ARGFIEE T AT

1331 HHEFETE KN THIARGREE T
PSR AT, FEHADSEAF T PR HF— ) (27 °Ck
B% 6d. #5217 0.1% (wiw ) RYEEREEFE | BIR L
1:1(wiv), WIERHERE S 20% ), 4375 28 AN (1)
RSN AR (0.1%. 0.2%. 0.3%. 0.4%.
0.5% ). WIHAHEEE ( 16%. 18%. 20%. 22%. 24% ).
BKH[1:04.1:06.1:08.1:1.1:1.2(wiv)]
XA A T2 . LSS AR . PR
fbFEHR ( DPPH B H FRIE FR % | 2R iR R BE ) ).
BT PRI AFEAR, RITEE G PE5r 7 15 45 48 A itk
IR R B, IR . e AR
ZEBr R 0.4; DPPH [ f B 5 IR g 1 M Bk s 1
i S RE T AL RET 1 0.1, iz SR8 LR &
WA B S8R LR G5, FE A (2)
i+%j

L = (Ci— Crin)/(Cmax— Crmin) (2)

A, G NIE MHEARE ; Coin A IE 1Y $E
Bt/ IME 5 Crnax A E 946 bR e KB
1.3.3.2 IEZZS%E MR RLEETIREE 0
Br, A LIEEG 150 B IECE VAN RN RS B2 ( %vol )
NERAER, PHT Lo (3%) M 3 W& 3KTIER
SEy (W& 1), AR R EENSEL

1 ANRRBEABHESIRERSKF
Tablel Factorsand levelsof B.ramiflora wine
fermentation orthogonal test

. 1 %
G A% B (wh) R O
1 20 0.6 0.1
22 0.8 0.2
3 24 1 0.3

1.3.4 FEARIE

(1) SRATE B FRAT b A A A 4 S 1) SR
TP PRS E o

(2) 2 Mk 7 s A LOLR XS oty 4612805y 2 )
DAL SRR ) DPPH- [ FH JE385 BR A8 1 S it Ji
T RSN TR A TR

(3)H 10 £ & B E I Lk i 2= A4
VEN BB VEMN /N, EERHE NY/T 1508—
2017 (Lt fr i fm ) MR GB/T 15038—2006
CHIATT . SRWE S ) ks A1 R
W R RCE Vo bR E, MR A @A Tk,
U HEURES 4 DT E e, BiRdR
HEWLZR 2,

2 APRRBEREEEIRE

Table2 Sensory evaluation standard of B.ramiflora wine

i H FES bR TEAM14Y
@ IRE, LREE 15~20
(2093) e, SeifmEdees 10~15
WEHFIR T, JGPRRENG 2 5~10
LA, IR 0-5
MLUURA HBBYS), RMR, B, TV 15~20
(2097) sHER BRI S], RAME, BB, PRYIE 10~15
HARE], SRR, AR 5~10
HYBURYIS], BN, KEUE 0~5
Tk REUAR, A, BEE 25~30
(3079F) SRAwhs, FM, BEAELMW 20~25
RAETW®R, WA TS 15~20
RETVR, A, BEE K 0~15
MR PRSI NE, AEIEFRR, R R 25~30
(3093 ) rdkibdevge, W, Rtk 20~25
U — i, AR, ARk 15~20
FUROHLRE , AT, Tk E 0~15

14 RS

SEIEI 3R, AR R NP
KT Prism7.0 BRAF X L 2 S g0 45 2R 1 B 2E A7
i 22 73 B A0 11 e 22 Wil o )T OE 58 52 9 s B
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( 11 OXIE 225256 (9 Bl 2E 47 one-way ANOVA J5
25T o

2 HREHH

21 ARPREFHRS

GBI HT 3 PRI N . AR LW E
FEST . AL LT LUF 3 i Bl i AR 45 SR 451
W Z K & B 225, Hoh R EK 5y
SEAXER R, HET 85%,

HIE 2 iTE W, RAMSHES R, K
N TR AR5 R 2t 5, =ik 743 mglg,
LR B E, SR R R SR R 2
Er AR, PaME S IEY, = R P
Ji 4 B A it R OR W SR ) S 2 IR B 11.87%, ASSE
B 3 AR S SR A 24 400 mglg,
H2WE A T RRE, RKkdiar,

N TR AR DR R i . B Y BT A 22
W&, WikEBE MM EZH T EN
31.2 mg/gh'?¥, SERAAML, =R R A DR R
B TR A i v, T (E AT — 2D I R R B
TN AR (E

90 ; AT _
= B = =
(s e |
< 60 [
!
4o
R
%30t
0 L1 | L1 |
R % W

E1 =ZfaRHHARHRENTBIVKIEE
Fig.l Water content of each part on
three varieties B. ramiflora
800 - T
= B
A

N

(=

S
T

LS B /(mg/g)
IS
(=]
(=]

200 -

0

E 352 R HRA

2 =ZMRMHNAPRENBINSESE
Fig.2 Polysaccharide content of each part
on threevarieties B. ramifora

AR YRR CHEERS (WK 5), H
HRERAIR A Ve & & S8 5.63 mg/100 g,
T SgiEsE, SRbEBRETEHRE
Ve, EWARIFR.

N AT
I =
12 - = %@

Rz 3 KA

3 ZHEMHANRENTBINERSE
Fig.3 Flavonoids content of each part on
three varieties B. ramiflora

60 -

= AT
0/ ¥4

_45F = EE

&0

g

oy 30 -

u

[

R 15t B

0

R R RA

4 ZHEMANABREIIBINSHEE
Fig.4 Polyphenol content of each part
on threevarieties B. ramiflora

87 mm AT
i 52

6 =2 RE %

Ve 8/(mg/100g)
N

RB R RA

5 =ZMRMHNANRENBIN VeEE
Fig.5 Vitamin C content of each part
on threevarieties B. ramiflora

22 APRRBIZLWER
2.2.1  USIASTR] HAT] EA 00 B il 38 0 A7 R 2R i
J5 F) 5 W]

MIEL 6 AT LA Y, R0 ia bl i L2 g i
RS AR E PR 8 2 B B THRARAS, S0 i
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FE IS 2290 FL I, RS B BIRE AL R R, H:
AR 04 J5E DR 2 A 2 T 8 ) T R B Y A
KET . BFH, HEm-S 80 AR 1 sk T
B, 25 bkt 220 W)t I ), AR5
F18) SR PG R R i O Aol L o
2.2.2  AN[RIRERE PR AT SRS TR 5 )
B 5 TR e P i R RO, SRR PR
FIRG BE AN T B, ZE3ERP 52 0.4%0 1A% i
B, WK 7, BFEEREIHN TR, REREE
S Bl TR R R 0, R IR 3 i e
HFEMB T L, AR THREIR &, LS
FOUBE TR PR, R, R, R
TRk 3 Rl 0.19%I0 e 43
2.2.3  R[RPEIK BT AR SR 5T 4 52
K 8 AT A, BHELLZHE I, S A
JE U AN R e LB — R AR I R
R ORK HEEIA 1 A/, RS T8 R, T

151 -1 100

12 80
5 S
z 9 190 €
N B
= i
i 6 140 %
=i - K5 Yevol ?

3+ - !@Eﬂzm/ﬁ 120

0 1 1 1 1 1 0

16 18 20 22 24
HIHEHERE %
6 WRBEEIKPREEN TR
Fig.6 Effectsof original sugar content
on quality of B. ramiflorawine

10 1 100

| M 180
3 | PSS
o\\g 6 60 §
3 =
g4 440 1@
= -0 XS /%vol #

2t - RE VR4 420

0 0

01 02 03 04 05
Bt RL/%
BE7 mMEXAHRRERRGZMN

Fig.7 Effectsof inoculating amounts on
quality of B. ramiflorawine

121 1 90

9 485
I X
2 &
i 6 80
% -0 G/ %vol %
’ 3| -u- REWS 75

07104 1:06 1:08 1:10 1:12 "

A Hb/(g/mL)
B8 MK APRRERRHFME
Fig.8 Effectsof ratio of material to water
on quality of B. ramiflora wine
REJE T R B R b BB SR W Bib, i e £

PR AE R N
224 KRR FWE T ZIEAC L

FR 4 LR B R R Sy 25 M, BEBC T W1 R
WERE . WEREEE R L . BDK L =ANEZE, IR 50I%F
WAERE . BCEVEMY . DPPH A HIEERAE S . Bk
BRI R IR RN R bR I T IE S SE e . R
P 2R 3TN 445 2 XA R RN 1 25 G e bn( IF
a3 ) ST, RN AR A i FE R SA ) 4R
W STEERE P PP > RUK o k35 A 46 b
JE | BERHEREA L, 24%00 90 BRI AT 0.2%01
T BHE R TEING B A 22 55 W &M (P<0.05);
4% R LA BE 5 FOM EL A I R B R (wiiv ) A
b, HECE M B 22 57 WM (P<0.05); 0.3%
(I RE 4 Fh B 5 HAB A R (wiw) X B
W R BAT 25 5 8 3 (P<0.05), 7F =W [N 248
T DPPH- [ AR BRAE 1 BA A i & 1k
(P>0.05); MRHE IF 28 52 5 19 45 45 A &5 5 43 40
BT, BEREEER & 0.2%0%) S i 52 il 2 AT 25 4k
M (P<0.01). BT L =R 2K 22 [] A 2% B e SRR
it JO 7 T 23 7 AR AR A RE R, O IE B8 LB
o AT AR BRI SR SR A B T S WS Hh
AsBsCo, HIl 24%HI bl 2, 0.29% 01 T bR Fh i,
1: LIRKE, 27 °CIf & BRI 6 d 1 & BT
[f] o JFEAT T =R EE LR, 520 ALY
SRR RS B S 20 12.32%vol , S E PN
86.5 73, Bk F1oh 14.31 mg/mL, DPPH- H 3
ERE N 13.84 mg/mL, ik, HifbmiET 24
fFRA e
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530% 20221F 55 4% B&aEilLT
®3 APRREMEZIRER
Table3 Resultsof orthogonal test of B.ramiflora wine
G WMEA KB RELRC WHIEYwO A o i[ﬁf;m jﬁi;ﬁfgﬁ/mf) I
1 1 1 1 10.500 77.000 12.270 10.924 0.187
2 1 2 2 10.600 75.000 13.331 12.489 0.239
3 1 3 3 8.951 77.000 13.861 11.711 0.219
4 2 1 2 12.412 77.000 12.894 12.396 0.546
5 2 2 3 9.730 77.500 13.674 12.452 0.209
6 2 3 1 10.727 79.500 13.971 10.577 0.393
7 3 1 3 11.443 79.000 13.503 14.627 0.556
8 3 2 1 11.533 85.500 13.253 11.477 0.685
9 3 3 2 12.014 87.500 13.362 12.780 0.859
WikERE kI 10351 11452 10.920
k2 10956 10621  11.675
k3 11.663  10.897  10.375
R 3939 2.492 3.903
BEPE4r kI 76333 77.667  80.667
15y k2 78.000  79.333  79.833
k3 84.000 81.333 77.833
R 23000  11.000 8.500
DPPH- k1 13154 12889  13.165
HEE o 13513 13419  13.196
k3 13373 13731  13.679
R  0.655 2.528 1.451
BT k1 11708 12649  10.992
WHEJ k2 11808 12139 12555
k3 12961  11.689  12.930
R  3.760 2.879 5.813
sietis: kL 0215 0.430 0.422
A4 k2 0382 0.378 0.548
k3  0.700 0.490 0.328
R 1455 0.337 0.661

x4 EXXBERERESTES
Table4 Comprehensive score value of different

VAN

index of orthogonal test o)
o WSS BETr B EIEEREE LR TIRES PN
By RmBEES IRIBES FEEES

1 0.1149 0.064 0 0.0000 00086 0.1874

2 0.1297 0.0000 0.062 4 0.0472 0.2393
3 0.0329 0.064 0 0.093 6 0.0280 0.2185
4 0.4000 0.06 40 0.0367 0.0449 05456
5 0.0000 0.080 0 0.0826 0.0463 0.2089
6 0.1487 0.1440 0.1000 0.0000 03927

7 0.2554 0.1280 0.0725 01000 05559
8 0.2689 0.336 0 0.057 8 00222 06849

9 0.3406 0.400 0 0.064 2 00544 0.8592

3 it

ARSI R AR 5 IR ik

e, &4

RUIRFEF 308 R & s . My
ARGy FRR P W 28BS =SS aE T
13 mg/g. 30 mg/g, LR RAZ G E B ERT,
Y T 2% EFPORT VG BSR4 N T AR & A b i SR R 2
B PGSR TR Y SR B 22 1 BT . B %
EFARA VC S &%, XA A TRHAA
WA Bt s 7% R A A R TR A (E R D
i, K P DL 1 s 1 BR A & IR T I Y
JrER 23 WA AR BN GFAL , SR ) KU J (8 P B
WA, FFERRAT 2R E, I W

PHRREIRE 5 i A8 B [ b R0 PG RN N LA A
AP HEAT R IR A A . B IR T I 2R
WAZR, WTHEEHKE, SF8—8KEERN
Z W 53 itk S S AR A e R h Bl 2 B A SRR Y
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KRS 27 °C . KBEitE 6d, 7EILAc1F T 153
AR5 R IR B2 R 12.32%vol, JRE P4
86.5 41, Wik JE S 14.31 mg/mL, DPPH- &R R A
13.84 mg/mL ; i35 %% [ Bl FH PG XU 40 N TR b
FRT A SR IR A 0, BB, RE . W
FRAR, HEBERIER .. L. FWRAK,
BIREE ML, R RE . BRI
HZEFRBTNEZRARYICR, WESPmEA
EHA R T KW, WORTEERS BIAFAL, A2 Rk
JEE B 3 v T s M AR ) SR S T, R T ORI AE
AR R B HAH S AR R ATT &0 T4
TR ES %
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