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Abstract In this study, GC-MS and sensory evaluation were used to analyze the volatile components of the
fruits of 2 white M. rubra and 2 purple M. rubra. Meanwhile, their relationship among each other and massion
pine (Pinus massoniana) were detected. The GC-MS test results showed that, there were 60 volatile organic
compounds (VOCs) in 8§ categories, including aldehydes, acids, ketones, alcohols, esters, phenols, olefins and
alkanes, found in the four M. rubra cultivars. Among which, 32 were found in M. rubra cv “Biqi”, and 25 were
found in M. rubra cv “Yongjia”. 18 were both found in M. rubra cv “Shangyu” and M. rubra cv “Yewu”. The
three main volatile components of the four M. rubra were different, among which, Yongjia was mainly composed
of turpentine-4-alcohol, 1-methyl-4-(1-methyl-ethyl) cyclohexene and turpentinene, accounting for 53.30%. Yewu
was caryophyllene, L-turpinol and D-limonene, accounting for 53.77% . Shangyubaiyangmei was composed of

pinole-4-alcohol, pinolene, 1,3,8-p-menthotriene, accounting for 61.37%. Biqi were caryophyllene, ethyl acetate
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and o-isopropyl toluene, accounting for 73.22%. The main components of masson pine resin were d -pinene,

camphene, B-pinene, which were different with M. Myrica. At the same time, ISSR molecular marker analysis of

bayberry leaves and pine needles showed that Biqi had close relationship with Yewu, Shangyubaiyangmei had

close relationship with Yongjia bayberry, but not with Masson's pine. Therefore, it is suggested that the pine

aroma of M. Myrica fruit may be the characteristic expression form in the evolutionary process, which is related to

the genetic evolution and breeding results, and has nothing to do with masson pine.
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Table 1 Investigation result of the pine odor phenomenon of Myrica rubra

B 77 Rtk PR  TSS(%)  HIEEH) Fa AR FAZFIAR 7 52
Name Production Fruit color Single fruit Shelflife (d)  Pine aroma History of
area weight (g) pine aroma

I ARk HEE 10.2 11.50 1.0 / 7

BJ Yuyao Purple black No

KBVt KEE AAE 7.8 8.22 2.5~3.0 3 f

YIBYM Yongjia Milky white Strong Yes

LEAME LB A, S 103 9.78 2.0 SEAIEAT BRI,

SYBYM Shangyu P AEANER No when mature RAF IR
Milky white Less when
with little pink mature

A A KRB0 7.9 8.49 2.0~2.5 (SR fa

YW Huangyan Purple black Loose hair grass flavor ~ Yes

A

BJ YW

SYBYM  YIBYM

B
B 14 A i B A I 1 (A) R B SR SE(B)S MU
7: CK: BJ; 1: YW; 2: SYBYM; 3: YJBYM
Figure 1 Leaves (A) and appearance (B) of the ripe fruits of
Myrica Rubra
Note: CK: BJ; 1: YW; 2: SYBYM; 3: YJBYM
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B FA T < 1,3,8- % - P Aur =, [ N 61.37%; B
B RO L- AT EE (D- ¥, [ EEN 53.77%.
M5 R & o JRMSB- IRIG B- AT, W5

51.70%; S AN REZ 5 58 Vo BT 0 2 2 o- IR
I BRI B- TR o LA A BT A IR R
B 5 4 AN R A . £ SS* HdE
2 SEARH(2010, T TR, pp.4-10) A i8530,

1.3 4 MM SR EIFELE X R ISSR A ER

25k 7 A5y R (B 2), 5 AN SRR
ZER NS 2 K3 MK ANl R, 23S
B SRG KRR, EA1H 500~2 000 bp Z [AFEA
Tz FE A Sk ARG O R,
ITE 750~2 000 bp Z[AJFEARTCZ A 1 4 A i i
Tt S5 HAR 2 (B TE SR K 2R
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S, T RE WA B Bk . ASFACR IR KA AL
VIR B AN TR, W5 (Fragaia ananassa Duchesne)s 41
W (Punica granatum L)~ %1 (Myrica rubra) PEHk
(Cerasus pseudocerasus (Lindl.) G. Don). J#Hk(Syzy—
gium jambos)~ W& AN (Psidium guajava L.guava)
(Mariana et al., 2014; Chen et al., 2015; Ola et al., 2015),
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WAFERIR ZE o B, X R R A WU 3 51
FERAEA N P 2H 53 VA0 8 % R FH GC-O W 5]
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IS, PV D3 SR BT, TR A GC-MS 577 B 21
BT REE T y, SINE T A AR K KA
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Table 2 Summary of aroma components detection results of Myrica rubra (ng/L)

mb A 25 i 25 [i-E S GBS LEES (USSR N7 S ) < 51 < ot
Variety Category Aldehyde Acid Ketones Alcohols Esters  Phenol Olefin  Alkanes  Total
E$s TEM 15.0/2 2.6/1  4.7/1 72.0/7 12.0/6  20.9/5 73.2/4  37.0/6 32
BJ Content (kind)
A& B (%) 1.25 022 0.39 6.04 10.06  17.53 6139  3.12 100
Relative content (%)
KEEMMN B 0/0 0/0  0/0 53.7/5 11.4/5 108.0/13  0/2 12.0/0 25
YJBYM Content (kind)
AHXT & (%) 0 0 0 30.80 6.54 61.96 0 0.7 100
Relative content (%)
LEAME &R 45.0/1 00  0/0 78.3/3 20.0/5 100.0/9  0/0 0/0 18
SYBYM Content (kind)
AHXT & (%) 221 0 0 38.61 9.86 49.32 0 0 100
Relative content (%)
1= EEM 0/0 7.7/1  0/0 25.5/2 79.0/3  28.0/7 67.6/5 0/0 18
YW Content (kind)
A2 (%) 0 059 0 19.65 6.08 21.58 5210 0 100

Relative content (%)

A 3 W R SR B A AT WL S AR 5

Table 3 The main volatile organic compounds and their relative contents in M. Myrica fruit

s A FE I LR B (%) STH(%)
Variety Main ingredients and relative content (%) Total (%)
BJ LR LBE RIS NE LR S FATIG

Ethyl acetate o-cymene Caryophyllene

8.22 11.49 53.51 73.22
YJBYM FA I —4- W7 1= L —4-(1- HEEIE 25534 Ui FA A

Terpinen—4-ol 1-methyl-4—(1-methylethylidene) cyclohexene Terpinene

19.22 21.57 12.51 53.30
SYBYM FA I —4- W7 FA A 1,3,8- % — i = I

Terpinen—4-ol Terpinene 1,3,8-p-Mentha triene

28.40 19.56 13.41 61.37
YW L- FAjhms D- i FATIG

L-Terpineol D-limonene Caryophyllene

11.71 8.39 33.67 53.77
SS* o JRM B- JR M B— AT

oa—pinene B~pinene —caryophylione

26.09 11.70 1391 51.70
MWS * o JRM 58 B- IR

a~pinene camphene B-pinene

TE: MWS *, 5 5 RRFA BORA IR T2 25 R, AR € oAl

Note: MWS * represents main volatile matter of pinus massoniana turpentine which has not been quantitatively detected
AHT T GC-MS Al B HE R L (1 60 A ot 5 2 BHE RN R I A RAFAEBUR 2250 o ASHT
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Bl 2 4 NSRRI S T RRAA N S 200 RXT IR
W BHEZRLAXSIY 6 KGN 75 ¥ 8 Marker, BJ YW,
SYBYM, YJBYM, MWS

Figure 2 Genetic relationship comparison between the four Myri-

ca Rubra cultivars and pine trees.

Note: Description: from left to right,the order of the 6 enzyme
bands of each primer are: MarKer, BJ, YW, SYBYM, YJBYM,
SS
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5 76.69%; X 22 2 g IR R A WL E B R 1-
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3B EFE
3.1 ik

BE Pk £ K /NAHIE . R 7k 32 A i
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